Mutational analysis of the sequence and structural requirements in brome mosaic virus RNA for minus strand promoter activity.
An RNA-dependent RNA polymerase (replicase) activity that specifically copies brome mosaic virus (BMV) RNAs in vitro can be prepared from BMV-infected barley leaves. The signals directing complementary (minus) strand synthesis reside within the 3' 134-nucleotide-long tRNA-like structure that is common to each of the virion RNAs. By studying the influence of minus strand synthesis of numerous mutations introduced throughout this region of the RNA, we have mapped in detail the sequence and structural elements necessary for minus strand promoter activity. Sequence alterations (either substitutions or small, structurally discrete deletions) in most parts of the tRNA-like structure resulted in decreased minus strand synthesis. This suggests that BMV replicase is a large enzyme, possibly composed of several subunits. The lowest activities, 5 to 8% of wild type, were observed for mutants with substitutions at three separate loci, identifying one structural and two sequence-specific elements essential for optimal promoter activity. (1) Destabilization of the pseudoknot structure in the aminoacyl acceptor stem resulted in low promoter activity, demonstrating the importance of a tRNA-like conformation. (2) Substitution of the C residue adjacent to the 3' terminus resulted in low promoter activity, probably by interfering with strand initiation. (3) The low activities resulting from substitutions and a small deletion in arm C suggest this region of the RNA to be a major feature involved in replicase binding. In particular, nucleotides within the loop of arm C appear to be involved in a sequence-specific interaction with the replicase.